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(57) ABSTRACT

An electronic device with a battery displays a label for indi-
cating different power levels of the battery. The label com-
prises a plurality of columns. Each of the columns is capable
of being illuminated. A number of the columns lighted cor-
respond to a corresponding the power levels in a one-to-one
relationship. The electronic device comprises a detection
module, storage, an acquiring module, a check module, and a
display module. The detection module detects the current
voltage of the battery at regular intervals and stores the infor-
mation in the storage. The acquiring module acquires a pre-
vious detected voltage from the storage. The check module
checks whether the current voltage is a fluctuated voltage.
The display displays the label with the numbers of the lighted
columns corresponding to the power level which contains the
previous detected voltage when the current voltage is a fluc-
tuated voltage.

14 Claims, 4 Drawing Sheets
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1
ELECTRONIC DEVICE WITH POWER
INDICATION FUNCTION AND INDICATING
METHOD THEREOF

BACKGROUND

1. Technical Field

The present disclosure relates to electronic devices, par-
ticularly to an electronic device with power indicating func-
tion.

2. Description of Related Art

An electronic device powered by a battery, such as amobile
phone or a tablet computer, displays a label for indicating
different power levels of the battery. The label is divided into
aplurality of columns which correspond to different ranges of
the voltage. Each of the columns is capable of switching
between a lighted state and an off state. However, when the
voltage of the battery fluctuates between two adjacent voltage
ranges, one of the columns switches between the lighted state
and the off state which looks like the label is flashing or
twinkling.

Therefore, there is room for improvement in the art.

BRIEF DESCRIPTION OF THE FIGURE

Many aspects of the embodiments can be better understood
with reference to the following drawings. The components in
the drawings are not necessarily drawn to scale, the emphasis
instead being placed upon clearly illustrating the principles of
the communication device and method thereof. Moreover, in
the drawings, like reference numerals designate correspond-
ing parts throughout the several views.

FIG. 1 is a block diagram of an embodiment of an elec-
tronic device.

FIG. 2 is a schematic diagram showing an embodiment of
a label with a plurality of columns capable of being illumi-
nated, of the electronic device of FIG. 1.

FIG. 3 is a schematic diagram showing an embodiment of
the label indicating another power level different from the
power level indicated by the label in FIG. 2.

FIG. 4 is a flowchart of an embodiment of an indicating
method.

DETAILED DESCRIPTION

In general, the word “module,” as used herein, refers to
logic embodied in hardware or firmware, or to a collection of
software instructions, written in a programming language, for
example, Java, C, or assembly. One or more software instruc-
tions in the modules may be embedded in firmware, such as in
an EPROM. Modules may comprise connected logic units,
such as gates and flip-flops, and may comprise programmable
units, such as programmable gate arrays or processors. The
modules described herein may be implemented as either soft-
ware and/or hardware modules and may be stored in any type
of computer-readable medium or other computer storage sys-
tem. Embodiments of the present disclosure will be described
with reference to the drawings.

FIG. 1 shows an embodiment of an electronic device 100
including a battery 10 with a plurality of power levels. The
power levels of the battery 10 correspond to different voltage
ranges respectively. Each of the voltage ranges includes a
start voltage and an end voltage. Each of the two adjacent
power levels has a common voltage. The electronic device
100 displays a label 30 (as shown in FIG. 2) for indicating a
current power level of the battery 10. The label 30 includes a
plurality of columns 32. Each of the columns 32 is capable of
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being illuminated. The different numbers of the columns 32
lighted correspond to power levels in a one-to-one relation-
ship. FIG. 2 illustrates the label 30 with one lighted column
32. The label 30 with one lighted column 32 indicates a first
power level. FIG. 3 illustrates the label 30 with two lighted
columns 32. The label 30 with the two lighted columns 32
indicates a second power level, which contains the pervious
first power level with one lighted column 32. In the embodi-
ment, the electronic device 100 is a mobile phone or a tablet
computer.

The electronic device 100 further includes a detection
module 11, an acquiring module 12, a comparison module 14,
a check module 15, a display module 17, and storage 19.

The detection module 11 is connected to the battery 10, and
detects a current voltage of the battery 10 at a time interval,
and generates an acquiring signal. The detection module 11
further stores the detected voltage and the corresponding time
in the storage 19. In the embodiment, the time interval can be
set by operations of users.

The acquiring module 12 is connected to the storage 19,
and acquires the previous detected voltage from the storage
19 in response to the acquiring signal.

The comparison module 14 is connected to the acquiring
module 12, and compares the current voltage and the previous
detected voltage. When the current voltage is more than the
previous detected voltage, the electronic device 100 is being
charged and the comparison module 14 generates a first state
signal. When the current voltage is less than the previous
detected voltage, the electronic device 100 is being dis-
charged and the comparison module 14 generates a second
state signal.

The check module 15 presets a predetermined value. The
check module 15 is connected to the comparison module 14.
The check module 15 checks whether the current voltage is a
fluctuated voltage which indicates that the voltage change is
not affected by being charged or discharged. The check mod-
ule 15 further generates different control signals to the display
module 17 for adjusting the numbers of the lighted columns
32 of the label 30 based on the checking result. The check
module 15 includes a calculation unit 151, a first determina-
tion unit 153, and a second determination unit 154.

The calculation unit 151 calculates a first limited voltage
by adding the start voltage of the power level which contains
the current voltage and the predetermined value in response to
the first state signal.

The first determination unit 153 determines whether the
first limited voltage is more than the current voltage. When
the first limited voltage is more than the current voltage, the
first determination unit 153 generates a first control signal.
When the first limited voltage is less than or equal to the
current voltage, the current voltage is considered as a fluctu-
ated voltage and the first determination unit 153 generates a
second control signal.

The calculation unit 151 further calculates a second limited
voltage by subtracting the predetermined value from the end
voltage of the power level which contains the current voltage
and in response to the second state signal.

The second determination unit 154 determines whether the
second limited voltage is less than the current voltage. When
the second limited voltage is less than the current voltage, the
second determination unit 154 generates the first control sig-
nal. When the first limited voltage is more than or equal to the
current voltage, the current voltage is considered as a fluctu-
ated voltage and the second determination unit 154 generates
the second control signal.

The display module 17 displays the label 30 with the num-
bers of lighted columns 32 corresponding to the power level
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which contains the current voltage in response to the first
control signal. The display module 17 further displays the
label 30 with the numbers of lighted columns 32 correspond-
ing to the power level which contains the previous detected
voltage in response to the second control signal.

In other embodiments, the calculation module 151 calcu-
lates the first limited value which is an absolute value of a
difference between the current voltage and the start voltage of
the power level which contains the current voltage in response
to the first signal. The first determination unit 153 determines
whether the first limited value is more than the predetermined
value. If the first limited value is more than or equal to the
predetermined value, the first determination unit 153 gener-
ates a first control signal. If the first limited value is less than
the predetermined value, the current voltage is considered as
a fluctuated voltage and the first determination unit 153 gen-
erates a second control signal. The calculation module 151
further calculates the second limited value which is an abso-
lute value of a difference between the current voltage and the
end voltage of the power level which contains the current
voltage in response to the second signal. The second deter-
mination unit 154 determines whether the second limited
value is less than the predetermined value. If the second
limited value is more than or equal to the predetermined
value, the second determination unit 154 generates the first
control signal. If the second limited value is less than the
predetermined value, the current voltage is considered as a
fluctuated voltage and the second determination unit 154
generates the second control signal.

FIG. 4 shows an embodiment of an indicating method
applied to an electronic device 100 with a battery 20 with a
plurality of power levels for indicating the current power level
of the battery 20. The power levels of the battery 10 corre-
spond to different voltage ranges. Each of the voltage ranges
includes a start voltage and an end voltage. Each of the two
adjacent power levels has a common voltage. The electronic
device 100 displays a label 30 (as shown in FIG. 2 and F1G. 3)
for indicating a current power level of the battery 10. The
label 30 includes a plurality of columns 32. Each of the
columns 32 is capable of being illuminated. The different
numbers ofthe columns 32 being lighted correspond to power
levels in a one-to-one relationship. In the embodiment, the
electronic device 100 is a mobile phone, or a tablet computer,
for example. The indicating method includes the following
steps.

In step S301, the detection module 11 detects the voltage of
the battery at regular intervals and stores the detected voltage
and the detecting time in the memory 19. In the embodiment,
the time interval can be set by operation of users.

Instep S302, inresponse to the acquiring signal, the acquir-
ing module 12 acquires the previous voltage adjacent to the
current voltage.

In step S303, the comparison module 14 compares the
current voltage and the previous stored voltage. If the current
voltage is more than the previous stored voltage, a first state
signal is generated and the procedure goes to S304. If the
current voltage is less than the previous stored voltage, a
second state signal is generated and the procedure goes to
S306.

In step S304, in response to the first state signal, the cal-
culation unit 151 calculates a first limited value by adding the
start voltage of the power level which contains the current
voltage and a predetermined value together.

In step S305, the first determination unit 153 determines
whether the current voltage is more than the first limited
voltage. If the current voltage is more than the first limited
voltage, a first control signal is generated and the procedure
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goes to S308. If the current voltage is less than or equal to the
first limited voltage, a second control signal is generated for
indicating a fluctuated voltage and the procedure goes to
S309.

In step S306, in response to the second state signal, the
calculation unit 151 calculates a second limited value by
subtracting the predetermined value from the end voltage of
the power level which contains the current voltage.

Instep S307, the second determination unit 154 determines
whether the current voltage is less than the second limited
voltage. If the current voltage is less than the second limited
voltage, a first control signal is generated and the procedure
goes to S308. Ifthe current voltage is more than or equal to the
second limited voltage, a second control signal is generated
for indicating a fluctuated voltage and the procedure goes to
S309.

In step S308, in response to the first control signal, the
display module 17 displays the label 30 with the numbers of
lighted columns 32 corresponding to the power level which
contains the current voltage in response to the first control
signal.

In step S309, in response to the second control signal, the
display module 17 displays the label 30 with the numbers of
lighted columns 32 corresponding to the power level which
contains the previous detected voltage in response to the
second control signal.

In use, when the voltage is fluctuating, the numbers of the
lighted columns 32 of the label 30 for indicating the power
levels of the battery 10 does not change, such that the flashing
or twinkling of the column 32 displayed on the electronic
device 100 is improved.

While various embodiments have been described, the dis-
closure is not to be limited thereto. Various modifications and
similar arrangements (as would be apparent to those skilled in
the art) are also intended to be covered. Therefore, the scope
of'the appended claims should be accorded the broadest inter-
pretation so as to encompass all such modifications and simi-
lar arrangements.

What is claimed is:
1. An electronic device with a battery capable of displaying
a label for indicating different power levels of the battery, the
label comprising a plurality of columns, each of the columns
capable of being illuminated, a numbers of the columns being
lighted corresponding to a corresponding power level of the
battery in a one-to-one relationship, the electronic device
comprising:
a detection module for detecting the current voltage of the
battery at regular intervals;
a storage for storing the detected voltage;
an acquiring module connected to the detection module,
and configured to acquiring a previous detected voltage
from the storage;
a check module for checking whether the current voltage is
a fluctuated voltage indicating a voltage change is not
affected by being charged or discharged, the check mod-
ule presetting a predetermined value and comprising a
calculation unit and a first determination unit;
a display module connected to the check module, and
configured to display the label; and
a comparison module;
wherein when the current voltage is a fluctuated voltage,
the check module generates a first control signal; the
display module displays the label with the number of the
lighted columns corresponding to the power level of the
previous detected voltage in response to the first control

signal;
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wherein the power levels correspond to different voltage
ranges, each of the voltage ranges comprising a start
voltage and an end voltage; and

wherein the comparison module compares the current volt-

age and the previous detected voltage; when the current
voltage is more than the previous detected voltage, the
comparison unit generates a first state signal for indicat-
ing that the electronic device is being charged, the cal-
culationunit calculates a first limited value by adding the
predetermined value and the start voltage of the power
level which contains the current voltage in response to
the first state signal together; the first determination unit
determines whether the first limited value is more than
the current voltage; when the first limited value is more
than the current voltage, the current voltage is the fluc-
tuated voltage.

2. The electronic device of claim 1, wherein the check
module further comprises a second determination unit; when
the current voltage is less than the previous detected voltage,
the comparison unit generates a second state signal for indi-
cating that the electronic device is being discharged, the cal-
culation unit calculates a second limited value by subtracting
the predetermined value from the end voltage of the power
level which contains the current voltage in response to the
second state signal; the second determination unit determines
whether the second limited value is less than the current
voltage; when the first limited value is more than the current
voltage, the current voltage is a fluctuated voltage.

3. The electronic device of claim 1, further comprising a
comparison module, wherein the check module presets a
predetermined value; the check module comprises a calcula-
tion unit and a first determination unit; the comparison mod-
ule compares the current voltage and the previous detected
voltage; when the current voltage is more than the previous
detected voltage, the comparison unit generates a first state
signal for indicating that the electronic device is being
charged, the calculation unit calculates a first limited value
which is an absolute value of a difference between the current
voltage and the start voltage of the power level which contains
the current voltage in response to the first state signal; the first
determination unit determines whether the first limited value
is less than the predetermined value; when the first limited
value is less than the predetermined value, the current voltage
is a fluctuated voltage.

4. The electronic device of claim 3, wherein the check
module further comprises a second determination unit; when
the current voltage is less than the previous detected voltage,
the comparison unit generates a second state signal for indi-
cating that the electronic device is being discharged, the cal-
culation unit calculates a second limited value which is an
absolute value of a difference between the current voltage and
the end voltage of the power level which contains the current
voltage in response to the second state signal; the second
determination unit determines whether the second limited
value is less than the current voltage; when the first limited
value is less than the predetermined value, the current voltage
is considered as a fluctuated voltage and the first determina-
tion unit generates a first control signal.

5. The electronic device of claim 1, wherein when the
checking voltage is not a fluctuated voltage, the check module
generates a second control signal, and the display module
display the label with the number of lighted columns corre-
sponding to the power level which contains the current volt-
age in response to the second control signal.

6. The electronic device of claim 1, wherein the time inter-
val can be set by operations of users.
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7. The electronic device of claim 1, wherein the storage
further stores the detecting time corresponding to the detected
voltage, and the acquiring module acquires the previous
detected voltage based on the detecting time.

8. An indicating method applied to an electronic device
with a battery for indicating different power levels of the
battery, the label comprising a plurality of columns; each of
the columns capable of being illuminated, a numbers of the
columns lighted corresponding to a corresponding power
level in a one-to-one relationship, the indicating method com-
prising:

detecting the current voltage of the battery and storing in a

storage;

acquiring a previous detected voltage from the storage;

checking whether the current voltage is a fluctuated voltage

which indicates that the voltage change is not affected by
charging or discharging; and

displaying the label with a number of the lighted columns

correspond to a corresponding power level of the previ-
ous detected voltage when the current voltage is consid-
ered as a fluctuated voltage;

wherein the power levels correspond to different voltage

ranges; each of the voltage ranges comprising a start
voltage and an end voltage; and
wherein the electronic device further presets a predeter-
mined value; after the step of acquiring a previous
detected voltage from the storage further comprising:

comparing the current voltage and the previous detected
voltage;

calculating a first limited value by adding the predeter-

mined value and the start voltage of the power level
which contains the current voltage when the current
voltage is more than the previous detected voltage
together;

determining whether the first limited value is more than the

current voltage; and

generating a first control signal when the first limited value

is more than the current voltage for indicating the current
voltage is a fluctuated voltage.

9. The indicating method of claim 8, wherein after the step
of comparing the current voltage and the previous detected
voltage further comprising:

calculating a first limited value based on the predetermined

value and the start voltage of the power level which
contains the current voltage when the current voltage is
less than the previous detected voltage;

determining whether the second limited value is less than

the current voltage; and

generating a first control signal when the second limited

value is less than the current voltage for indicating the
current voltage is a fluctuated voltage.

10. The indicating method of claim 8, wherein the elec-
tronic device further presets a predetermined value; after the
step of acquiring a previous detected voltage from the storage
further comprising:

comparing the current voltage and the previous detected

voltage;

calculating a first limited value which is an absolute value

of a difference between the current voltage and the start
voltage of the power level which contains the current
voltage when the current voltage is more than the previ-
ous detected voltage;

determining whether the first limited value is less than the

predetermined value; and

generating a first control signal when the first limited value

is less than the predetermined value for indicating the
current voltage is a fluctuated voltage.
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11. The indicating method of claim 10, wherein after the
step of comparing the current voltage and the previous
detected voltage further comprising:
calculating a second limited value which is an absolute
value of a difference between the current voltage and the 5
end voltage of the power level which contains the current
voltage when the current voltage is less than the previous
detected voltage;
determining whether the second limited value is less than
the predetermined value; and 10

generating a first control signal when the second limited
value is less than the predetermined value for indicating
the current voltage is a fluctuated voltage.

12. The indicating method of claim 8, wherein when the
checking voltage is not a fluctuated voltage, displaying the 15
label with the number of lighted columns corresponding to
the power level which contains the current voltage.

13. The indicating method of claim 8, wherein the time
interval can be set by operations of users.

14. The indicating method of claim 8, wherein the step of 20
detecting current voltage further comprising: storing the
detecting time corresponding to the detected voltage.
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